The aim of the paper is to examine the effects on employment of the large-scale structural adjustment programme undertaken by Turkey from the early 1980s onwards.
I. INTRODUCTION
In the inhospitable international setting of the pre-1980 period, Turkish economy pursed an inward-oriented industrialisation strategy, which was supported by high a degree of protectionism. This period was however followed by balance of payment crisis in 1979, which arose basically from the low level of exports and heavy dependence on imported capital goods and raw materials. In order to deal with the crisis, Turkey launched a farreaching stabilisation and structural adjustment programme in the early 1980s. Due to the dependence of domestic production on imported inputs and the shortage of foreign exchange, Turkey attributed particular importance to trade reform (Baysan and Bilitzer, 1990 ). An integral part of a large-scale reform programme, the aim of trade reform was to mobilise productive domestic resources towards the fields that Turkey could have comparative advantage in international markets, and could earn foreign exchange. One In order to evaluate the success of the reform programme, measuring the factor intensity in production is particularly important in Turkish case. Although Turkey has widely considered as one of the success stories after launching trade reform, there have been few studies examining whether changes in production technology and the structure of foreign trade after the structural adjustment programme took place in according to the expectations of neoclassical theory of comparative advantage. An important question in this respect that has attracted a lot of discussion in Turkey has been how this transformation of the economy has influenced the employment structure.
This paper aims to measure the factor proportion in the Turkish economy, and to see the extent of trade-induced domestic factor savings or costs resulting from the importation of intermediate inputs in production. There have been a number of research to measure factor intensity and to evaluate the impacts of changes in economic policies on factor proportions in developing countries (e.g Allauddin and Tisdell, 1988; Sarma and Ram, 1989; Hashim, 1996; and Günlük-Şenesen, 1998 ).
An important feature that distinguishes our analysis here from others is the choice of methodology to measure factor intensity. Our methodology follows Riedel (1975) , and takes into account domestic factor savings or costs arising from allowing for the use of imported inputs in production in measuring factor intensity.
The reminder of the paper is organised as follows. In section II we discuss the effects of structural adjustment programmes on employment in developing countries. Section III briefly describes the methodology that we use in measuring labour intensity in domestic production. The Turkish experience with the structural adjustment programme undertaken in the early 1980s and its impacts on employment are empirically examined in section IV. Finally section V sets out our conclusions.
II. STABILISATION, STRUCTURAL ADJUSTMENT AND EMPLOYMENT: ISSUES AND EVIDENCE
The issue of the impact of stabilisation and structural adjustment on employment has been considered in some detail in a review by Toye (1995) and in a multi-country World Bank study by Mazumdar (1991, 1994) . Both studies show how the outcome will vary from case to case. From a conceptual point of view, orthodox stabilisation frequently relies on exchange rate devaluation combined with monetary or fiscal contraction. The aim of this combination of measures is to increase the production of tradable goods in the economy while reducing their consumption, so bringing about external balance and macroeconomic stability without major adverse effects on the nontradable sector. This package includes both measures, which are likely to have an adverse employment impacts (such as fiscal contraction) and others, which are likely to have favourable, impacts (the incentive to increased production of tradable goods).
What the net effect on employment is will then vary from case to case depending on the magnitudes of the different effects. This in turn will depend on various factors including the starting point, the precise policy measures put in place, the characteristics of the tradable and non-tradable sectors, how the labour market operates and the responsiveness of the production sectors to changing incentives (Addison and Demery, 1993; Toye, 1995) .
Other policy measures included in structural adjustment are also likely to have significant employment effects including privatisation of previously state owned industries, labour market reform, measures which increase the attractiveness of foreign direct investment and trade liberalisation. The last has attracted a lot of attention in recent years, and is of course particularly relevant to the Turkish case. Concerns are often expressed about the adverse employment and other effects of import-competing industries being exposed to greater international competition. And trade itself may lead to skill-biased technical progress (Wood, 1994) , which can be expected to have adverse effects on the employment of unskilled workers. But at the same time trade liberalisation can be expected to have favourable impacts on export or potential export industries, as well as on other industries using imported inputs that benefit from trade liberalisation.
From a conceptual perspective then the overall effect of economic reform on employment is ambiguous. This is borne out by the empirical evidence, which finds adverse employment effects in some instances and favourable effects in others. Toye For the present case then, neither theoretical arguments nor the experience of other countries give any clear guidance as to whether the impact of stabilisation and structural adjustment in Turkey will have had favourable or adverse effects on employment. This question needs to be considered empirically.
III. METHODOLOGY
According to Riedel's (1975) methodology, total demand for labour in an open economy consists of two components:
(i) The demand for labour arising only from domestic production; and
(ii) The implicit labour demand in earning the foreign exchange with which to purchase the imported inputs required per unit of domestic production.
In this methodology, exports are considered as the only source of earning foreign exchange.
The analysis here is built upon a Leontief input-output model, which is based on the assumptions of fixed input coefficients with constant returns to scale, fixed factor shares in production and perfectly elastic supplies of factors of production. In this model, the labour demand for domestic production is measured as follows.
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where d L is total (direct and indirect) domestic labour demand matrix, E the diagonal matrix of direct labour requirements, which is given as the ratio of total labour used in a particular sector to total output in that sector, I the unit matrix, and
The labour demand of a unit of domestic production in industry j is calculated from (1) as follows. foreign exchange to purchase imported inputs from abroad, and produce more for exports. This production however will require extra use of labour.
Now we calculate total (direct and indirect) imported input requirements for per unit of the domestic commodity j as follows.
M is the row vector of total imported input requirement in domestic production. R is the inverse of imported input coefficient matrix whose elements are noted by ij R .
ij
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indicates the total imported inputs required by sector i in respond to a unit increase in the final demand in sector j. m A is the direct imported input coefficient matrix, whose elements show the direct imported inputs provided by industry i to produce a unit output of industry j. An interesting question that stands out in examining the effects of foreign trade on labour demand, is how much each unit of exports generates factor requirement in domestic production. In order to calculate this effect, we must first measure total (direct and indirect) labour demand in producing a unit of an exported good as follows.
where j x is a column vector implying the proportionate share of the j th commodity in total exports. Equation (4) yields a constant value. This unit export then requires the use of imported inputs in production by the following amount.
In equilibrium, the total foreign exchange requirement to finance imports in equation (5) is provided by export earnings. In order to produce one unit of exported goods, we directly need 
. Using equation (6), total (direct and indirect) additional factor requirements in earning foreign exchange to purchase total imported inputs of the domestic production,
Equation (7) shows the total (direct and indirect) demands for both factors in earning foreign exchange, which is necessary to finance total (direct and indirect) demand for imported inputs required by domestic production. Total factor requirements of domestic production are then
The first term on the right hand-side of equation (8) is the labour demand in the domestic production of final and intermediate goods, and is measured by equation (2). The second one is the additional labour demand necessary to generate foreign exchange (through exporting) to purchase imported inputs required per unit domestic production, and measured by equation (7). Equation (8) implies that the labour demand of an economy is determined not only by the production technology, but also by the structure of foreign trade. In this framework, production technology determines both and foreign exchange required to finance these imports is earned by exporting labour intensive commodities, it is likely to expect that foreign trade will induce both savings in domestic capital and the more use of domestic labour.
In order to see the effects of foreign trade on employment, we need to measure the labour demand in the case of no foreign trade. In other words, we calculate labour demand by assuming that all intermediate inputs are produced domestically. This is possible to measure by using the following method.
The measure in equation (8) differs from that in equation (9) that the former allows for the measure of the factor intensity of the exported goods, which are used to purchase intermediate goods not produced domestically. Using these two different measures in equation (8) and (9) we can obtain some economic intuition on the effects on labour demand of allowing for foreign trade. For example, the case where
implies that the importation of intermediate inputs in domestic production and the exchange of exported goods to earn the foreign exchange required to purchase these imported inputs increases domestic labour demand in production, vice versa.
Price Adjustment Procedure
In order to examine the effects of this change in foreign trade on employment structure of the economy, we need to measure the labour demand created by allowing for imports in intermediate goods both before and after the adjustment, then to compare these figures. However, this type of intertemporal comparison requires us to handle changes in price levels. Using two input-output matrices for different years in current prices, we attempt to adjust coefficient matrices for s based on the base year t (s>t) (e.g. see Günlük-Şenesen and Küçükçifçi, 1994 
IV. STRUCTURAL ADJUSTMENT AND EMPLOYMENT STRUCTURE IN
TURKEY
Macroeconomic Background
Until the end of the 1970s, the Turkish economy enjoyed a very high growth rate mainly by following a state-led import substitution strategy (see Table 1 ). In the midst of a severe recession in the world economy, the average growth rate reached about 7 per cent in the period of 1973-76 by implementing unsustainable expansionary economic policies. An inflationary process (as a consequence of these policies), failures to mobilise domestic resources (mostly due to the repressed financial system), the periodic overvaluation of the Turkish Lira and anti-export biases in the trade regime led the economy to encounter severe balance of payment difficulties by 1977 (Celasun and Rodrik, 1989) . Despite this inhospitable setting of the pre-1980 period, the economy had grown by approximately 6.3 per cent a year between 1963 and 1973, and 3.7 per cent in the period of 1974 -1979 (SPO, 1997 . The sustainability of these economic policies undertaken was, however, constrained largely by the availability of foreign exchange. The dependence of the domestic production on imported intermediate and capital goods 1 had been requiring increasingly more foreign exchange by the end of the 1970s, which was partly provided through exporting traditional agricultural commodities and partly from capital inflows either in the form of remittances from workers living mainly in Germany, or in terms of borrowing with short-term maturity. When the country's balance of payment position worsened, the widely-used means of external adjustment of the period were the use of international reserves (if available), restricting imports through a highly protective trade regime and, when imbalances reached unsustainable levels, sizeable devaluations of the currency.
In the absence of adequate foreign exchange, and with a lack of institutional background allowing domestic resources to be mobilised towards more productive fields, Turkey launched an economic reform programme in 1980, aiming to solve the internal and external disequilibrium problems of the late 1970s. The objective of the reform programme was first to stabilise the economy, and then to adjust the structure of the economy from an inward-oriented strategy towards an export-oriented one (Arıcanlı and Rodrik, 1990; Nas and Odekon, 1992) . Recognising the dependence of domestic production on imported inputs and foreign exchange, Turkey liberalised its trade regime.
First, the exchange rate regime was changed drastically from a fixed exchange rate system to a more flexible and realistic one with increased reliance on market forces.
Various export incentives were launched to increase export earnings, and quantitative controls on imports, such as quotas and a licensing system, were eliminated (Baysan and Blitzer, 1991; Olgun and Togan, 1990 ). An improvement in the balance of payments was also of great importance to the government to gain creditworthiness that was needed to attract international funds from IMF and the World Bank, and to compensate for the depressed domestic demand by exports. Therefore a gradual import liberalisation was chosen because of worries that a rapid one would cause a deterioration in the balance of payments. With continuous mini devaluation of the Turkish Lira, the government aimed to keep exports competitive in international markets, and so to secure foreign exchange earnings. 1973-76 1977-80 1981-83 1984-88 1989-93 1994- As seen in Table 1 Bulutay, 1995) . Although the economy seems to have higher growth rates after these initial years of the liberalisation period, it has never reached to its preliberalisation level.
Table 1 -Main Macroeconomic Indicators
Data
The aim of this section is to examine the effects of a large-scale structural adjustment programme on employment structure in Turkey. In order to do so, we employ two inputoutput tables showing the different structures of production and foreign trade in Turkey before and after the structural adjustment. The tables of input-output for 1973 and 1990 are used for our purpose. Although another table for 1979 is also available, results based on this table lack credibility because it was a year of foreign exchange shortages, which caused constraints on the supply side (e.g. see Bilginsoy, 1993) . Köse and Yeldan(1996) . In addition to the labour intensity of domestic production, calculating capital intensity requires data on capital inputs used in production. However such data is not readily available for the Turkish economy. 3
Results
Given the existing structures of production and foreign trade in each year, total sectoral labour demands per billion Turkish Liras (TL) output in the 1973 prices are reported in Alauddin and Tisdell (1988) and Sarma and Ram (1989) (2). This is the measure of factor intensity, which has previously been used by other studies for Turkey (Günlük-Şenesen, 1998) . The total additional factor requirements in earning foreign exchange to purchase the total imported inputs of domestic production in each table are given by equation (7), and reported in the third column. The total (direct and indirect) factor requirement, including the additional demand for labour necessary to produce the goods that are exchanged for the imported intermediate goods, are given in the fourth column of the table. And finally, the difference between factor requirements under two alternative production structures (one without any imported inputs, the other allowing for imported intermediate goods, measured by equation (8)), appears in the fifth column.
Positive figures in this column can be considered as domestic factor savings, while negative ones are factor costs of one extra unit of exports produced for the purpose of earning foreign exchange required to purchase imported intermediate inputs that are necessary for the given structure of production.
As seen in Table 2 , foreign trade -the exchange of exports for imported intermediate inputs in domestic production -creates extra demand for labour. This is the case in all industries with the structures of domestic production and foreign trade in 1973. We reach the same conclusion for the majority of industries in 1990 (Table 2b with the exceptions of three industries, namely agriculture, food and textiles. 4 More precisely, the production of a unit of an export good for earning foreign exchange required to purchase imported inputs in the domestic production in these three industries appear to save from the use of labour in the domestic economy. This result suggests that these three industries have possibly been exchanging their relatively capital-intensive outputs for the labour-intensive imported inputs. In order to see the changes in the extent of creating labour demand, we obtain the ratio of two measures of labour demand, rather than their difference as seen in fifth column, (9) and (8)) are equal
What it tells us is how much additional labour demand is created by foreign trade, which becomes less as the unit line is approached. More precisely, the production for earning foreign exchange in this industry requires less labour in exchange of imported intermediate goods. This paper examined the effects of the Turkish structural adjustment programme undertaken in the 1980s on the employment structure. There exist similar research using input-output models (Allauddin and Tisdell, 1988 , Sarma and Ram, 1989 , Hashim, 1996 and Günlük-Şenesen, 1998). However, they have widely ignored the presence of imported intermediate inputs in domestic production so their results lack credibility.
Therefore their calculation may have under-or over-estimated the labour intensity of industries. In this study, we draw attention to these biases in the measures of labour intensity, and showed a more appropriate measure that takes into account the presence of imported intermediate inputs in domestic production.
This new measure was applied for Turkey. Using two input-output tables for the pre- 
SCHOOL OF ECONOMICS DISCUSSION PAPERS
In addition to the CREDIT series of research papers the School of Economics produces a discussion paper series dealing with more general aspects of economics.
Below is a list of recent titles published in this series. 
